Materials and measurements
Unless otherwise noted, reagents and solvents were used as received from Aldrich Chemical Co.
Ltd, Tokyo Chemical Industry Co. Ltd and Nakarai Tesque Co. An alternating copolymer, poly [(9,9-dioctylfluorene-2,7-diyl)-alt-(5-octylthieno[3,4-c] pyrrole-4,6-dione-1,3-diyl)] (P1, M n = 24 kg mol -1 ) and poly [(5-(2,4,6-triisopropylphenyl) thieno [3,4-c] phosphole-4,6-dione)-alt-(4,4-bis(2-ethylhexyl)-silolo- [3,2-b:4,5-b'] dithiophene)] (P2, M n = 6.5 kg mol -1 ) were synthesized according to the reported procedures. S1,S2 NMR spectra were recorded on a JEOL ECS-400 (400 MHz) spectrometer by using tetramethylsilane (0 ppm for 1 H NMR) as an internal standard. Gel permeation chromatography (GPC) was performed in THF solution using a TOSHO GPC system (HLC-8320GPC EcoSEC) equipped with two TSK gel Super-Multipore 
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Simulations of WGMs
The simulations of the WGMs are conducted using Equations S1 and S2 for transverse electric (TE) and magnetic (TM) mode emissions, respectively, S3 (S1)
where λ l E and λ l H are the wavelengths of the l-th TM and TE mode photoemission, respectively, ε (= n 2 ) is the dielectric permittivity, µ (= 1) is the magnetic permeability, and r is the sphere's radius. Here, the much higher-order term was neglected. The average n values for P1 and P2
(~1.8) were obtained by spectroscopic ellipsometry measurements. For the simulation of the emission lines, TM and TE modes were calculated using the equations S1 and S2. Within the margin of error of the sphere's radius (given by optical microscopy), the simulation adapts the radius so that both TM and TE modes agree well for given orders l, effectively determining the radius with much higher precision. The spectra with WGM indices are shown in Figure S6 . Figure S1. Figure S8 . Plots of Q-factor in the NIR region versus diameter of the microspheres with f P2 = 0.02 (blue) and 0.04 (red). 
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